CHAPTER 1
SOURCES, USES, EMISSIONS, AND CONTROLS

The vast majority of the alkyl benzenes produced for commercial
use throughout the world are derived directly or indirectly from
petroleum (Brownstein, 1976) and, to a much lesser extent, from
their occurrence as by-products of coke-oven operation.  Substan-
tial amounts of these materials, which are called "native" compounds,
occur naturally in crude petroleum.  Some are formed by the breaking
apart of high molecular weight crude oil molecules during catalytic
cracking, although the majority of the toluene and xylenes are pro-
duced from Cy and Cg cycloalkanes (naphthenes) and n-alkanes
(_n-paraffins; in a petroleum refining process called catalytic re-
forming.  Cumene and ethylbenzene are produced for chemical use by
alkylation of benzene with propylene and ethylene, respectively, and
almost all of the styrene comes from dehydrogenation of ethylbenzene.
Styrene oxide is not prepared in large quantities for commercial
use; however, it is the primary product of styrene metabolism.

Well over half of all the alkyl benzenes produced are used
as blending stocks for gasoline to increase the octane number of
the fuel.  Only a relatively small amount is isolated and recovered
for use in the chemical industry.  Unfortunately, most of the
"production" figures given in the literature, such as those shown in
Table 1-1, are based on chemical usage, which represents only a
small fraction of the compounds actually consumed. Table 1-2
shows the fraction of the available benzene, toluene, and the xylenes
that are used by the chemical industry.  Table 1-3 contains historical
data for toluene production and consumption since 1960.

In the United States alkyl benzene compounds are ubiquitious
constituents of the environment, especially of urban air.  Their use
as major components of fuel for automobiles, trucks, and airplanes,
as solvents in cleaning preparations, paints, adhesives, and other
coatings, and as chemicals that are integral to a variety of industrial
processes insures their presence in the atmosphere near centers of
human activity.  Their use in gasoline has been expanded recently
by the exclusive production of catalyst-equipped automobiles in the
United States.  Unleaded gasoline, which is required for these vehicles,
is generally richer than regular or premium grades in alkyl benzene
content.  The environmental pollution resulting from the increase in
this use has been offset by the catalytic converters, which reduce
the emissions of hydrocarbons from modern automobiles.

Since environmental controls are decreasing the transportation-
related emissions of alkyl benzenes, a larger proportionate contri-
bution to atmospheric hydrocarbon levels could be expected from the
wide application of these compounds in solvents.